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 CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1 FLOW CHART 
 
This project is done according to the process as shown in Figure 3.1 below, 
where it is started by setting the design input and ends with the evaluation of the 
propeller by conducting a test to obtain the thrust force. 
 
There are several software and programs used in this project, which includes 
OpenProp that is used to do an analysis on the parameters set in the design inputs 
stage to obtain an optimize dimension of blade section. Matlab is needed in order to 
run the OpenProp program because OpenProp is a source code that is saved in m-file.  
 
Then, Solidworks is used to draw the propeller based on the data generated 
from OpenProp. Other than drawing, Solidworks is also used to do the Finite 
Element Analysis (FEA) to obtain the maximum deflections or displacements of the 
propeller blades when it is under loading. The maximum stress that occurs on the 
blade can be known.  
 
A test rig is developed to obtain the experimental data of the thrust force and 
efficiency produced by the propeller and it is compared with the theoretical data.  
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Figure 3.1: Flow chart 
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3.2 DESIGN INPUTS 
 
There are some design inputs that is needed to be fixed before the design 
stage which include number of blades, propeller diameter, rotational speed of the 
motor, required thrust, ship velocity, hub diameter and the density of water.  
 
However, there is some limitation in the software such as the maximum 
number of blades of the propeller is 6. Thus, it is important for designers to get the 
optimum design inputs which are able to create high efficiency propeller.  
 
3.3 ANALYSIS WITH OPENPROP 
 
OpenProp is an open source code developed by Massachusetts Institute of 
Technology (MIT) for designing optimized propellers and turbines for marine 
applications where these codes can be run in MATLAB (Bawab, 2012). These codes 
are validated by the US Navy’s (D’Epagnier, 2007).  
 
The code is written based on the vortex lifting-line theory and 2D foil theory 
that is suitable to design for light to moderately loaded propellers (D’Epagnier, 2007). 
The code is accessible and can be modified by all users as it acts as the basic code 
which is readily incorporate of additional code or design tools (D’Epagnier, 2007). 
 
OpenProp ease users by calculating the theoretical performance of the 
propeller (Bawab, 2012). It is able to save the propeller input, output, geometry, and 
performance which are able to translate the design into a readable file by CAD 
program and convert into .STL file (D’Epagnier, 2007). 
 
3.3.1 Parametric Analysis 
 
OpenProp v2.4.6 is run for the Parametric Analysis of the propeller so that a 
range of blades number, propeller speed and propeller diameter, where it can enable 
the users to determine the best combination of these three parameters. The other data 
such as thrusts, vehicle velocity, hub diameter, number of vortex panels over the 
